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REMARKS 

In accordance with the foregoing, various of the claims are amended to improve form 
and claims 1, 5, and 7 are amended to clarify salient features of the invention. No new matter is 
presented and, accordingly, approval and entry of the amended claims are respectfully 
requested. 

STATUS OF CLAIMS 

All of the pending claims 1-7 are rejected for anticipation under 35 USC 102(e)* by 
Otawara (JP 1 1 146306A), a reference cited in an IDS filed by applicants herein. *(lt is believed 
that "§ 102(e)", instead, should be --§ 102(b)--.) 

An English language translation of Otawara (paragraphs 0001 to 0011) is enclosed. 

TRAVERSE OF THE CLAIM REJECTIONS 

The rejection is respectfully traversed. 

In the present invention, the number of bits for gray scale of output data is greater than 
the number of bits for gray scale of input video data which is provided to "the data converter." 
As a result and as shown in Fig. 5, 8 bit input video data is converted into 9 bit output data 
(SF0-SF8) by the data converter 50. The gray scale levels for 8 bit input data are 256, whereas 
the gray scale levels for 9 bit output data are 512. Therefore, the number of bits for gray scale 
of input video data is 8 bits (2 8 =256); on the other hand, the number of bits for gray scale of 
output data is 9 bits (2 9 =512). 

The foregoing does not exclude--and, instead, generically encompasses--the 
embodiment of Fig. 10 of the present invention. According to Fig. 10, 8 bit input video data is 
converted into 1 1 bit output data (SF0-SF10) by the data converter. Further, the number of bits 
for gray scale of input video data is 8 bits (2 8 =256); on the other hand, the number of bits for 
gray scale of output data is 9 bits (2 9 =512). Although the number of sub-frames is 1 1 for the 
embodiment of Fig. 10, the number of bits for the gray scale of output data (512) is 9 bits. 

According to the present invention, the gray scale levels of the output data are always 
greater than the gray scale levels of the input video data. Therefore, even though an image of 
one frame includes both darker and brighter portions within a common frame, the darker portion 
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is displayed with detailed gray scale levels and the brighter portion also is displayed with 
sufficient brightness, simultaneously. 

On the other hand and as explained in the paragraph [0004], at lines 10-23 of page 2 in 
the English translation of Otawara, it is determined whether a signal for each subfield is noise, 
or not, and when a subfield consisting mainly of noise is detected, that subfield is changed into 
a subfield having a weighted value of 1/2 of the LSB (least significant bit). In Fig. 1 of Otawara, 
as explained in the paragraph [0008] spanning pages 3-4, A/D converter 1 converts an analog 
input video signal S1 into a digital output signal, and the subfield generator 3 generates a 
plurality of subfields from the converted digital output signal which is stored in the field memory 
2. Further, in the paragraph [0009], lines 20-22 of page 4, there is a description "Thus, the 
subfield generator 3 is controlled in order to convert the pertinent subfield into a subfield SF 1/2 
corresponding to bit 0, which is then displayed." That is, the subfield generator 3 converts the 
digital output signal stored in the field memory 2 into plural subfields, one of which is a subfield 
having a 1/2 weighted value, replacing a subfield with noise (i.e., a "subfield which primarily 
indicates noise" per Otawara § 0007, line 3). Therefore, the subfield generator 3 of Otawara 
may correspond to "a data cover" as in the present invention. 

Although it is quite difficult to understand what "subfield of noise" means, Otawara 
appears to be addressing the typical situation in which the MSB of the digital signal is "0" for a 
large number of pixels in the same field. In this situation and according to Otawara, the MSB of 
the digital signal is changed, or converted, into a subfield having a 1/2 weighted value of the 
LSB. A second Otawara IDS citation, JP 1 1-95719, discloses a similar technology. 

Therefore, as to similarities between the present invention and Otawara, in each case, 
the subfields or subframes include a subfield or a subframe having a weighted value smaller 
than the minimum gray scale level of luminance which is represented by the number of bits of 
the input video signal. In this regard, the "input video signal" of the present invention 
corresponds to the "digital signal output by A/D convert 1" in Otawara. However, the "data 
converter" of the present invention generates the output data, in which a number of bits for a 
gray scale of the output data is greater than a number of bits for a gray scale of the input video 
data, whereas "the subfield generator 3" of Otawara generates subfields whose number is the 
same as the number of bits of the digital output signal, which is provided to the subfield 
generator 3. 

Thus, according to this distinction, in Otawara, when a picture of a certain field includes 
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only a darker picture and does not include a brighter picture, an MSB or a subfield with noise is 
replaced a subfield of 1/2. In Otawara, when the picture includes both a darker portion and a 
brighter portion, the MSB is not determined as a noise subfield, so that the MSB is not replaced 
the subfield of 1/2. In this situation, the darker portion is not displayed with detailed gray scale 
levels. 

On the other hand, in accordance with the present invention, the data converter 
generates a digital output whose number of bits for gray scale is greater than the number of bits 
for gray scale of the input video data. That is, the data converter adds the subfield (or 
subframe) of 1/2 to the input data, and does not replace a certain field with noise a subfield (or 
subframe) of 1/2, as in Otawara. Therefore, even when the picture includes both a darker 
portion and a brighter portion, the data converter generates the subfield (or subframe) of 1/2 so 
as to display the darker portion with detailed gray scale levels while maintaining the brighter 
portion with sufficient brightness. 

The difference may be diagrammed as follows: 
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CONCLUSION 

In accordance with the foregoing, it is submitted that independent claims 1, 5 and 7 
patentably distinguish over Otawara and at that the same should be withdrawn as a reference. 

There being no other objections or rejections, it is submitted that the application is in 
condition for allowance, which action is earnestly solicited. 

If there are any additional fees associated with filing of this Amendment, please charge 
the same to our Deposit Account No. 19-3935. 



Respectfully submitted, 



STAAS & HALSEY LLP 



Date: June 30, 2003 




700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202)434-1500 
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Hal 11-146306 

[Detailed DeMiixipl.lon uT l.lm Trivnnl inn] 
10001J 

[Background of the Invention] 
5 The present invention relates to a PDP display for increasing 

the gray scale level tor a dark video imago on a PDP (Plasma 
Display Panel) which displays a yxriy sscal h 1 hvhI ijk ! ny a subrinl c3 
method, 
[ono?] 

10 [Prior Artl 

ii'or a PUF for displaying data using pulse discharge, xn 
order to piovidt: d yidy level displ ny, such hh a kvIsI on v 1 d«o 
image, one tield is divided into cub-ficldo corrcoponding to 
I hp individual bits of a digital video signal to be displayed, 

15 and pulce discharqes are repeated in a number in proportion to 
the weight of each corresponding bit- While the number ot gray 
levels can be increased by increasing the number of sub-f ields, 
the scanning period for a displayed pixel io defined for each 
. sub-field, bu Lhril. display luminance* Is rnriur.pri. ThflrR Tnrfi, 

20 when the consumption of power is constant, in principle there 
is a trade off berween the number of displayed gray levels and 
the display luminance. Thus, while power consumption is alsu 
taken into consideration, it is difficult tor an image, such 
as a television video image, the brightness of which is changed 

25 depending on time, to be presented on a screen at a satisfactory 
lumi nance and with more display gray levels. To obtain a 
satisfactory luminance without increasing the consumption uf 
power, an insufficiency in the gray lovols tonds to occur, 
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especially on a cLarJc video image which is visually remarkable. 
[0003] 

[Problems To Be Solved By the Invention] 

To resolve the conventional shortcoming, it is one objective 
5 of the present invention to avoid the insufficiency in the gray 
levels on a dark vidoo imago which is visually outstanding, 
wlLhoul. I ncr-HHS I ricj I.Tih power c:onsurnpl. 1 on or* r.hany I ntj l.hn maximum 
display luminance. 
[0004] 

10 TMeans for Solving the Problems] 

A PDP display device, which., m accordance with subtields 
correwponcil ruj l.o hi l.s Tor l/h« vlctaci .signal l.o he displayed, 
provides a gray level display on a PDP (Plasma Display Panel) 
for a digital video signal, comprises: 
15 noise determination means for determining whether a signal 

obtained tor each, subtield is noise; and 

subfield drive sequence control means for displaying a 
subfield which is 1/2 of a subfield corresponding to the LSB 
(TihhsI. S i tjn i T! c:anl. Ril.) of a v ! Hro .signal which Is normally 
20 displayed/ 

wherein, when a subf ieldconsistingmainly of anoise element 
is detected, the pertinent subfield is changed to a subfield 
having a weighted value 1/2 that ot the LSB . 
' [0005] 

25 Correlation detection means is provided for obtaining the 

correlarion or rields tor each subtield ot the video signal, 
while the noise determination means determines whether the 
subfield/ the correlation of which is equal to or smaller than 
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a predetermined value, ic primarily a cubf icld for indicating 
noise . 

roooei 

Common portion ratio calculation means ie provided to 
3 calculate, l.he ral.io fnr l/he numbwr of plxwls In « c:«mrnon pcirl.ion 
for fields or frames to the total number of pixels in each subf ield/ 
and a subf ield, the common portion ratio of wnich is equal to 
or smaller than a predetermined value, is determined as a subf ield 
mainly indicating noise. 
10 [0007] 

When for all the cubf ields the common portion ratio ic equal 
ro or smaller tlian the predetermined value, it is ascertained 
that there is no subf ield which primarily indicates noise, 
[uuuuj 

15 The preferred embodiments of Llie preaenL invention will 

now be described while referring to the drawings. Fig. 1 ic 
h blncrk diagram 1 1 1 iisl- rating the essential portion of a PDP 
display device according to a first embodiment of the present 
invention. Fig. 2 is a timing chart of the subf ields for a gray 

20 level display fox the display apparatus. An A/D couvwit«i 1 
converts an input video signal SI into a digital video signal, 
and a subf ield generator 3 prepares a subf 1 eld SF for which a 
lighting period is proportionate to the weight of each bit . When 
Che number of bits for a normal display is, tor example, 6 bits, 

23 from bit 1 (LSB) to bit 6 (MSB) , one field of the video signal 
SI is divided into six subfields, SF1 to SF6, which correspond 
to the individual bits. And each of the subf ields SF1, SF2, . . . 
consists of an address period for scanning each discharge cell 
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in<the PDP and a lighting period for an actual display discharge . 
For wxampie, t"he subfield 5F6, which corresponds to bir 6, 
concist3 of an address period CFSa and a lighting period 5F6s. 
The lighting period for each subfield SKI, SV2, • - . is supposed 
5 to be proportionate to the weight of its cui responding bit. In 
accordance with the arrangement of the aubficlds, a drive unit 
4 per Terms snannl ng, such as for forming a wall charge at a pixel 
which is to be turned on in a PDP 5 during each address period, 
and repeats the sustain discharge by the number of times which 
JO is proportionate tu Lhe liyhLiuy period. Am <± rtesulL, Llie video 
signal 51 is displayed on the PDP 5. 
[0009] 

For the bit 1 to bit 6 output by the A/D converter 1/ i-e. # 
for each subf ield, a common portion ratio calculator 7a, under 

15 the control of the MPU G, calculates the sum of the pixels in 
one field, and obtains the total number of display pixels . At 
the same time, the common por Liuii rciLio cirilculrf Lux 7«i t:<ilc:ulril.Kss 
the cum of the logical products of the output of the A/D converter 
1 for bi 1-1 to bi t 6 output by the f ieldmemory 2, i.e., calculates 

20 the total number of pixels displayed in common between the fields • 
The quotient obtained by dividing the total number ot the common 
pixels by Uie Lulal number of Ihe display pixels is defined as 
the common portion ratio ♦ Thereafter, a drive sequence control 
unit 7b compares rhft rotmnnn portion ratio with a predetermined 

25 value/ and when the common portion ratio is equal to or smaller 
than the predetermined value, it is ascertained that a 
corresponding «ul)J7i.eld Ik chik which pr imarily IndlcHlws nnlsH. 
Thus, the oubf ield generator 3 io controlled in order to convert 
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the pertinent cubficld into a subfield SF1/2 corresponding to 
blr 0, which is then displayed • if the common portion ratio 
for all the subfields is equal to or smaller than the predetermined 
value, it is ascertained that the original subfield is for a 
5 chdiige in display .screens, and l.hal. sub-MoT cl Is displayed 
unaltered. 
[0010] 

In a PDP display device according to aiiutliei embodiment 
of the present invention, in the same manner as above, a 

10 cujrrel h(. i on bal.wARn t*1«lris Is obtained, under the control of 
an MPU 6, for each subfield of a digital video signal obtained 
by an A/D converter, with a subf ield having a correlation equal 
to or smaller than a predetermined value being defined as a 
subf ield which primarily indicates noise and the pertinent 

13 subf ield being converted inLo <=i subfield SF1/2, cox.i.espoiidiuy 
to bit 0/ which ic then displayed* 
[0011] 

[Advantages of the Invention] 

A PDP display device, which, in accordance with subfields 
20 corresponding to bite of Llie video signal Lo be displayed using 

a PDP (Plasma Display Panel) , provides a gray level display for 

a digital video signal comprises: 

noi3e determination means for determining whether a signal 

for each subfield is noise; and 
25 subf ield drive sequence control meaiis for displaying a 

subfield which is 1/2 of a subfield corresponding to the LSB 

(Least Significant Bit) of a video signal which is normally 

displayed/ 
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wherein, when a subfiold ie detected which primarily 
includes a noise element, the pertinent subrield is changed to 
a subfield having a weighted value 1/2 that of the LSD. As a 
result, even when a torxght image is to toe displayed on the PDP, 
5 the gray level ceui be incLedaed uu a dark video image LhaL la 
vioually outstanding, oo that an imaqe having a superior image 
quality can be displayed. 



